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typing assay.
RESULTS In total and male Han population, the distribution of
rs2108552 genotypes has showed a signiﬁcant difference between CAD
patients and control subjects (P¼0.013 and P¼0.003). In Addition, the
dominant model and alleles of rs2108552 has also showed a signiﬁcant
difference between CAD patients (P¼0.004 and P¼0.007) and control
subjects (P¼0.001 and P¼0.003). C allele of rs2108552 is remarkably
high among CAD patients (total: 53.55%, male: 53.90%) when
compared to control subjects (total: 46.70%, male: 44.05%). The
above difference remained signiﬁcant after multivariate adjustment
(total: OR: 0.687, P¼0.004; male: OR: 0.498, P¼0.006).
CONCLUSIONS Among male Han population, CC genotype of
rs2108552 in Numb gene might be a protective genetic marker and G
allele might be a risk genetic marker for CAD.
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OBJECTIVES Few studies have investigated the metabolic syndrome
(MetS) in the Kazakh population in China. This study aimed to eval-
uate the best single predictor of the MetS by comparing various
anthropometric and atherogenic parameters in adult Kazakhs.
METHODS 4094 Kazakhs were recruited from the Cardiovascular Risk
Survey which was carried out from 2007 to 2010. Anthropometric
data, blood pressure, serum total cholesterol, triglyceride, low density
lipoprotein cholesterol, high density lipoprotein cholesterol and
fasting plasma glucose were documented. MetS and its components
were conﬁrmed according to IDF criteria. Areas under the curve
(AUCs) of each variable for the presence of MetS were compared. The
sensitivity (Sen), speciﬁcity (Spe), shortest distance in the receiver’s
operating characteristic curve (ROC) and cutoffs of each variable to
diagnose MetS were calculated.
RESULTS 28.6% of men and 31.0% of women had MetS in the Kazakh
population. In men, WHtR had the highest AUC value 0.821, followed
by BMI (0.801), TG/HDL-C (0.792), WHR (0.776) and BAI (0.666). In
women, WHtR also had the highest AUC value (0.835), following by
BMI (0.789), WHR (0.778), TG/HDL-C (0.778) and BAI (0.751). Simi-
larly, among all 5 anthropometric and atherogenic parameters, WHtR
had the shortest ROC distance of 0.37 (Sen¼81.09%, Spe¼68.50%); the
optimal cutoff for WHtR was 0.55 in men. In women, WHtR also had
the shortest ROC distance of 0.35 (Sen¼84.59%, Spe¼68.97%); the
optimal cutoff of WHtR was 0.54.
CONCLUSIONS WHtR was the best predictor of MetS in both Kazakh
men and women.
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OBJECTIVES New mechanisms of action between isoproterenol (Iso)
and DNA of cardiomyocytes were expounded from the perspective of
electrochemistry. The research ﬁndings provide supplements for re-
action mechanism of iso, and contribute to a potential target for
suppressing side effects of Iso.
METHODS Cardiomyocytes were isolated from the heart ventricles of
24h Sprague-Dawley neonatal rats through enzymatic digestion. Car-
diomyocytes isolated were identiﬁed by morphological observation
and immunoﬂuorescence. DNA of cardiomyocytes and nuclear protein
were extracted by relevant kits. The protein levels of g-H2AX, p-ATM
and p-ATR were analyzed by Western blotting. Glassy carbon elec-
trode (GCE) was modiﬁed by nanocomposites of MWNTs and PANI
layer by layer self-assembly. Apparent characteristics were analyzed
by scanning electron microscope, X-ray diffraction and Raman
spectrum. Electrochemical measurements were performed with anelectrochemistry workstation in a conventional three-electrode cell.
The electrochemical behavior of Iso on the biosensor was measued by
cyclic voltammetry (CV), electrochemical impedance spectroscopy
(EIS) and differential pulse voltammetry (DPV).
RESULTS Cells isolated were high-purity cardiomyocytes. PNAI and
MWNT prepared had excellently biocompatible and electric catalytic
properties with large speciﬁc surface areas. CV tests showed the redox
peak of GCEmodiﬁed byMWNT/PANI currentwas remarkably increased
in potassium ferricyanide solution, about 3-fold relative to the bare
electrode. DPV tests suggested DNA/ PANI/MWNTs/GCE had excellent
electro-catalysis properties. The characteristic peak of isoproterenolwas
determined to be about 0.25v on DNA/ PANI/MWNTs/GCE. DPV tests
showed DNA damage was caused by 0.1-1mM Iso, because the oxidation
peak potential of the internal guanine was up-regulated. DNA damage
had dose-dependent effect with concentration of Iso, and the trend was
conﬁrmed by protein detection. For ionic strength did not change DPV
curves, the bindingmode between Iso and DNAwas intercalation rather
than electrostatic interaction. The slope value of the ﬁtting equation
between electrode peak potential and pH values was 63mV/pH. Ac-
cording toNernst equation, the redox reaction between Iso andDNAwas
involved with equal protons and electrons transfer process. The elec-
trochemcal oxidation process was depended on adsorption step and it
was an irreversible process. According to the theory of electrochemical
reaction, we calculated that the electro-chemical oxidation of Iso was a
transfer process of a single electron and a single proton.
CONCLUSIONS The modiﬁcation of PANI/MWNTs signiﬁcantly
improved electro-catalysis performance of GCE. DNA damage had
dose-dependent effect with concentrations of Iso. The interaction
mode between DNA of cardiomyocytes and Iso was intercalation. The
electro-chemical oxidation of Iso on tDNA/PANI/MWNTs/GCE elec-
trode was an adsorption-controlled irreversible and a single-electron
single-proton transfer process.
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OBJECTIVES Gene therapy has great potential for human diseases.
Development of efﬁcient delivery systems is critical to its clinical
translation. Recent studies have shown that microbubbles in combi-
nation with ultrasound (US) can be used to facilitate gene delivery. An
aim of this study is to investigate whether the combination of US-
targeted microbubble destruction (UTMD) and polyethylenimine(PEI)
(UTMD/PEI) can mediate even greater gene transfection efﬁciency
than UTMD alone and to optimize ultrasonic irradiation parameters.
Another aim of this study is to investigate the biological effects of
PHD2-shRNA after its transfection into H9C2 cells.
METHODS pEGFP-N1oreukaryotic shPHD2-EGFP plasmid was mixed
with albumin-coated microbubbles and PEI to form complexes for
transfection. After these were added into H9C2 cells, the cells were
exposed to US with various sets of parameters. The cells were then
harvested and analyzed for gene expression.
RESULTS UTMD/PEI was shown to be highly efﬁcient in gene trans-
fection. AnUS intensity of 1.5W/cm2, a microbubble concentration of
300ml/ml, an exposure time of 45s, and a plasmid concentration of
15mg/ml were found to be optimal for transfection. UTMD/PEI-medi-
ated PHD2-shRNA transfectionin H9C2 cells signiﬁcantly down regu-
lated the expression of PHD2 and increased expression of HIF-1a and
downstream angiogenesis factors VEGF, TGF-b and bFGF.
CONCLUSIONS UTMD/PEI, combined with albumin-coated micro-
bubbles, warrants further investigation for therapeutic gene delivery.
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OBJECTIVES To investigate effects of Iﬁ204 gene over-expression
and silencing on apoptosis and migration of vascular adventitial
ﬁbroblast cell (VAF) in rat.
METHODS Rat VAF were cultured and transfected Iﬁ204 gene by
lentivirus particles (iﬁ204lv group) or empty vector lentivirus
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and blank group. Instantaneous intervention VAF by iﬁ204 small
interfering (iﬁ204siRNA group) or blank small interfering RNA (Con-
trol SiRNA group) ,as iﬁ204siRNA group and control SiRNA group. VAF
was untreated as a negative group. Cell apoptosis was detected by
ﬂow cytometry; cell migration by cell scratch and transwell; the mRNA
and protein expression of p204/p53/P21 were detected by Real-Time
PCR and Western blot.
RESULTS Compared with those in the blank lv group ,controls iRNA
group ,iﬁ204siRNA group or Negative group, in iﬁ204lv group ,P204/
P53/P21 mRNA and protein expression increased, rate of apoptosis
signiﬁcantly increased (P<0.05), and cell migration speed reduced
(P<0.05). Transfection of iﬁ204siRNA inhibit P204 /P53/P21 mRNA
and protein expression (P<0.05), improves cell viability(P<0.05), in-
hibits cell apoptosis(P<0.05), accelerates the speed of cell
migration(P<0.05).
CONCLUSIONS P204 based expression in VAF. Effects of iﬁ204 gene
expression on apoptosis and migration of rat vascular adventitial
ﬁbroblast may be related to activation of p53 and P21.
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OBJECTIVES To investigate the effect of miR-1 on MSCs differentia-
tion into cardiac phenotypes and the expression changes of Notch
signaling molecules in this process.
METHODS MSCs were isolated from rat bone marrow by the whole
bone marrow adherence method; MSCs identiﬁed by ﬂow cytometry
were introduced by the lentiviral vectors expressing miR-1 (MSCsmiR-
1), Which were then divided into four groups: control group, 4-day
culture group, 6-day culture group,15-day culture group; The cell
morphology was examined by light microscope, miR-1 and car-
diomyocyte-speciﬁc genes including GATA-4, cTnI and a-actin were
examined by real-time quantitative polymerase chain reaction
(qPCR),and the expression of cTnI and a-actin was detected by
immunoﬂuorescence and Western blot respectively; Meanwhile,
MSCsmiR-1 cells were detected for the expression of genes related to
notch signaling pathway by qPCR.
RESULTS Isolated MSCs displayed a stable spindle-phenotype and
showed characteristic swirling growth. More than 98% of the MSCs
population expressed CD44 and CD29 for MSCs phenotype; Mean-
while, less than 1% cells were CD45 positive. Compared with control
cells, MSCsmiR-1 highly expressed miR-1 and showed a higher expres-
sion of cardiomyocyte-speciﬁc genes, including GATA-4, cTnI and a-
actin, cTnI was detected by immunoﬂuorescence in MSCsmiR-1 after
miR-1 transduction for 4 days, and gradually increased afterwards.
Western blot further conﬁrmed the expression of a-actin in MSCsmiR-1.
The mRNA expression of Jagged1, Notch1, Notch3 and Hey2 reduced
signiﬁcantly in MSCsmiR-1 during its differentiation into car-
diomyocyte-like cells, and reached the minimum on day 15.
CONCLUSIONS Our study suggests that transduction of miR-1 into rat
MSCs induce cell differentiation into cardiomyocyte-like cells, which
is in company with down-regulation mRNA expression of Jagged1-
Notch1/ Notch3-Hey2 in the Notch pathway.
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OBJECTIVES Genetic researches have indicated that polymorphic
mutation in promoter region of adiponectin gene might inﬂuence its
promoter transcriptional activity, which, as many researches
demonstrate, leads to decrease in serum adiponectin levels. However,
it remains uncertain whether it is associated with the risk of coronary
atherosclerosis. In the present study, we aimed to determine the as-
sociation between single nucleotide polymorphisms of adiponectin
promoter region and coronary atherosclerosis in early-onset coronary
artery disease (EOCAD) population.METHODS According to age (male 55, female 65), ECG and coro-
nary angiography results, EOCAD group (382 cases) and control group
(305 cases) were enrolled into the present study. Detailed archives
were set up for all the patients, including general information, de-
mographics, personal history, family history, medication history, and
biochemical indicators. After genomic DNA was extracted with Hipure
Blood DNA Kits, three loci rs16861194 (-11426A/G), rs17300539
(-11391G/A) and rs266729 (-11377C/G) in the promoter region of adi-
ponectin gene were sequenced and genotyped.
RESULTS There were no signiﬁcant differences of genotype and allele
frequencies in -11426 A/G locus between control and EOCAD group
(P >0.05). All the genotypes in -11391G/A locus were wild type, while
mutant and heterozygous type were failed to detect in this study
population. In the -11377 locus, genotype GG, CG and allele G of EOCAD
groupwere signiﬁcantly higher than those of control group (all P<0.05).
Genotype GG was signiﬁcantly associated with lower adiponectin
levels, and could signiﬁcantly increase the CAD risk (OR ¼1.361; 95%CI,
1.114-1.621; P ¼0.032). Haplotype AGG was independently associated
with CAD risk (OR ¼1.646; 95%CI, 1.027-2.637; P ¼0.038).
CONCLUSIONS Mutation in -11377C/G locus of adiponectin promoter
region was negatively associated with lower adiponectin levels, and
could increase the risk of CAD. Haplotype AGG was an independently
risk factor for coronary atherosclerosis.
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OBJECTIVES Post-ischemic inﬂammation is an essential step in the
progression of myocardial infarction (MI). Damage-associated molec-
ular patterns (DAMPs) are implicated in the activation of inﬁltrating
immune cells and triggering release of inﬂammatory cytokines.
MicroRNA-21 (miR-21) has been shown to inhibit apoptosis of car-
diomyocytes and promote cardiac ﬁbrosis. However, the role of miR-
21 in post-ischemic inﬂammation remains obscure. Our aim is to
determine whether miR-21 regulates DAMPs-triggered inﬂammation
after MI in mice and investigate the underlying signal mechanism.
METHODS We constructed the GFP adenovirus vector expressing miR-
21 (GFP-Ad-miR-21) and control adenovirus vector (GFP-Ad). For in vivo
experiment,myocardial infarction ofmicewas induced by left coronary
ligation and then the GFP-Ad-miR-21 or GFP-Ad was directly injected
into the remote region of infarct heart. Mice were divided into four
groups: MI-Ad-miR-21, MI-Ad, sham-Ad-miR-21, sham-Ad. The LVEF,
LVFS, LVESD and LVEDD were detected by echocardiography 60 days
after MI induction and the myocardial infarct size was analyzed by TTC
staining. The inﬂammatory cytokines were evaluated by Q-PCR, ELISA
and IHC. Meanwhile, DAMPs-induced inﬂammatory response of
macrophage was imitated with stimulation of recombinant mouse
HSP60 (rmHSP60) or recombinant mouse HMGB1 (rmHMGB1) after
transfection with miR-21 mimics. The expressions of inﬂammatory cy-
tokines and the activation of MAPK and NF-kB signal in macrophage
were determined, respectively. In mechanism, we analyzed the tar-
geting gene using TargetScan 6.2 and verify the interaction between
miR-21 and targeting gene with luciferase reporter assay.
RESULTS In MI-Ad-miR-21, LVEF and LVFS were signiﬁcantly
decreased, and LVESD, LVEDD and myocardial infarct size were appar-
ently increased. In heart tissue of MI-Ad-miR-21, the expression of IL-1b,
IL-6, IL-12 and TNF-a in remote region were higher than that in MI-Ad.
Overexpression ofmiR-21mimics notably increased the production of IL-
1b, IL-6, IL-12 and TNF-a in mouse macrophages stimulated with
rmHSP60 or rmHMGB1. Moreover, the phosphorylated levels of ERK,
JNK, p38 and IKK-a/bwere signiﬁcantly increased when overexpression
of miR-21 mimics in the rmHSP60 or rmHmGB1-stimulatedmacrophages.
Furthermore, we found that miR-21 mimic markedly decreased the
luciferase activity of wild type STK40 luciferase (STK40-Luc). Consis-
tently, miR-21 inhibitor increased the luciferase activity of wild type
STK40-Luc. In addition, the expression of STK40 was found to be
reduced after transfection with miR-21 mimics in macrophage.
CONCLUSIONS These data show that miR-21 up-regulates inﬂamma-
tory response after MI by enhancing the activation of MAPK and
NF-kB signaling pathway. MiR-21 inhibits the protein and mRNA
expression levels of the STK40 in mouse macrophages, together with
previous study that STK40 is the negative regulator of MAPK and NF-
kB pathway, these data indicate that miR-21 promote MI-induced in-
ﬂammatory response by regulating the target gene STK40.
